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Chapter Three Antibodies and Antigens 47 



ter, many of the effector functions of immunoglobulins 
are mediated by the Fc portions of the molecule. 

Different results are obtained when the proteolytic 
enzyme pepsin is used instead of papain to cleave rab- 
bit IgG molecules (Fig. 3-8). In this case, under limiting 
conditions of enzyme concentrations and time, pro- 
teolysis is restricted to the Ceu-boxy terminus of the 
hinge region near the Cy2 domain such that the antigen- 
binding fragment of IgG retains the hinge and the inter- 
chain disulfide bonds. Fab fragments containing the 
heavy chain hinge are called Fab'; when the interchain 
disulfide bonds are intact, the two Fab' fragments re- 
main associated in a form called F(ab')2. The Fc frag- 
ment is often extensively degraded and does not sur- 
vive proteolysis by pepsin. Fab and F(ab')2 are often 
useful as experimental tools because they can bind to 
antigens without activating Fc-dependent effector 
mechanisms. 

These proteolysis experiments are not readily ex- 
tended to other antibody isotypes such as IgM. In fact, 
they are not even applicable to all IgG molecules in 
many species other than rabbit. However, the basic or- 
ganization of the Ig molecule that Porter deduced from 
his studies of rabbit IgG is common to all Ig molecules 
of all isotypes and of all species. These features may be 
summarized as follows: 

1. Each VlVh pairing forms an independent anti- 
gen-binding site. Thus, all monomeric IgG molecules 
have two separate antigen-binding sites, and secreted 
pentameric IgM molecules have ten separate antigen- 
binding sites (see Figs. 3-2 and 3-6). 

2. The structure Of the hinge region (or lack of one 
in certain isotypes) sterically determines how many 
binding sites of a single antibody molecule can simulta- 
neously interact with antigen molecules, e.g., on a cell 
surface. 

3. The Fc portion of an antibody molecule is spa- 
tially distinct from and functions independently of the 
antigen-binding site formed by the Fab regions. Since 
Fc regions activate immune effector functions, the 
kinds of effector functions activated by a particular Ig 
molecule are largely independent of the specificity for 
antigen and instead depend primarily on the isotype of 
the antibody. 

Antibody Binding of 
Antigens 

, In the preceding sections, we have developed a 
f neral description of the structure of antibody mole- 
,;les. Now we will turn to a more detailed discussion of 
,6 structural basis and physicochemical characteris- 
es of antigen binding. 

^ructural Aspects of Biologic 
♦igens 

antigen can be defined as any substance that 
s^e specifically bound by an antibody molecule, 
liffers from the original (historical) definition of 



antigen as a molecule that generates an antibody. We 
now know that almost every kind of biologic molecule, 
including simple intermediary metabolites, sugars, lip- 
ids, autacoids, and hormones as well as macromole- 
cules such as complex carbohydrates, phospholipids, 
nucleic acids, and proteins, can serve as antigens. How- 
ever, only macromolecules can initiate lymphocyte ac- 
tivation necessary for an antibody response. Molecules 
that generate immune responses are called immuno- 
gens. (Although technically less precise, the more in- 
clusive term "antigens" is still commonly used to refer 
to "immunogens.") In order to generate antibodies spe- 
cific for small molecules, immunologists commonly at- 
tach such small molecules to macromolecules before 
immunization. In this system, the small molecule Is 
called a hapten and the macromolecule, usually a for- 
eign protein, is called a carrier. The hapten-carrier 
complex, unlike free hapten, can act as an immunogen. 

In general, macromolecules are much bigger than 
the antigen-binding region of an antibody molecule. 
Therefore, an antibody binds to only a specific portion 
of the macromolecule, called a determinant, or epi- 
tope. These two words are synonymous and are used 
interchangeably throughout the book. A hapten may be 
thought of as an exogenous determinant that is at- 
tached to a macromolecule. 

Macromolecules typically contain multiple deter- 
minants, each of which, by definition, can be bound by 
an antibody. In some cases, the determinants are spa- 
tially well sepcu-ated, and two individual antibody mole- 
cules can be bound to the same antigen molecule with- 
out influencing each other; such determinants are said 
to be non-overlapping. In other cases, the first antibody 
bound to an antigen may sterically interfere with the 
binding of the second, and the determinants of the anti- 
gen are said to be overlapping. In rarer cases, binding of 
the first antibody may cause a conformational change 
in the structure of the antigen, influencing the binding 
of the second antibody by means other than steric hin- 
drance. Such interactions are called allosteric effects. 

In the case of phospholipids or of complex carbo- 
hydrates, the antigenic determinants are entirely a 
hinction of the covalent structure of the macromole- 
cule. However, in the case of nucleic acids, and even 
more so in the case of proteins, the non-covalent fold- 
ing of the macromolecule may also contribute to the 
formation of determinants. In proteins, epitopes formed 
by adjacent amino acid residues in the covalent se- 
quence are called linear determinants (Fig. 3-9). It is 
estimated that, in a protein antigen, the size of the lin- 
ear determinant that forms contacts with specific anti- 
body is about six amino acids long. Linear determi- 
nants may be accessible to antibodies in the native 
folded protein if they appear on the surface or in a 
region of extended conformation. More often, linear de- 
terminants may be inaccessible in the native conforma- 
tion and appear only when the protein is denatured. In 
contrast, conformational determinants are formed 
by amino acid residues from separated portions of the 
linear amino acid sequence that are spatially juxta- 
posed only upon folding (Fig. 3-9). In theory, denatured 
proteins could transiently give rise to conformational 
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Antibodies 



R&D Systems' polyclonal and monoclonal antibod- 
ies to cytokines, receptors and related molecules 
are raised against purified proteins and affinity- 
purified using either protein A, G, or antigen col- 
umns. Each antibody has been tested for 
neutralization of bioactivity as well as for use in di- 
rect ELISA and western blot applications. Many 
antibodies have been labeled and tested for use in 
flow cytometry applications and for building ELlSAs. 
For more information on matched antibody pairs for 
ELISA, refer to the section on ELlSA development. 



Antigen affinity purified .pplyelonal anlT^ 
least lO-fold more potent vthan^,;Flr,otpiiai 
purified antibodies; The use of analyteisB _ 
affinity chromatography :.almost^-:^>eliicr^imi^_^ 
non-specific immunoglobulin The poh t l(jfikn^^,j^^K| 
antibody pool recognizes more than bnr nntigt--^'nK ' 
epitope giving a stronger staining signal than t 
monoclonal antibodies Many affinity purified ai^ti- 
bodies have been tested by scientists world-wide for : v^:4,,y 
cytokine-specific immunostaining. 
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Antibodies To Cytol<ines & Related Molecules 




anti-Bcl-X 
polyclonal antibody 

Catalog # AF800 
Size/Price 50 |ig/$190 

Form Antigen affinity-purified, 0.2 pm filtered solution in 

PBS and l\laN„ lyophilized 
Type Mouse/human Bcl-x specific rabbit IgG 

Immunogen Synthetic peptide corresponding to amino acids 

49 - 68 of the Bcl-x sequence 
Specificity Selected for its ability to react witfi human and 

mouse Bcl-x. 

Western Blot An antibody concentration of 0.3 pg/mL is 
recommended. 

Immuno- 3 pg of antibody per immunoprecipitation of Bcl-x 
precipitation from 7x10= A431 cells is recommended. 



anti-Bcl-XL 
monoclonal antibody 

Catalog # 2300-I\/IC-100 

Size/Price 100pg/$230 

Form 0.2 \sm filtered solution in PBS, liquid 

Type Mouse lgG„, clone # YTH-2H1 2 

Immunogen Synthetic peptide corresponding to amino acids 3 
to 14 of the human Bcl-x^ sequence. This epitope 
is. also present in Bcl-Xj, a variant of an alternative 
RNA splicing. 

Specificity Selected for its ability to recognize human, mouse 
and rat Bcl-x^. 

Applications See product insert for performance specifications. 



anti-human BDNF 
polyclonal antibody 

Catalog # AF248 

Size/Price 100 |ig/$340 

Form Antigen affinity-purified, 0.2 pm filtered solution in 

PBS, lyophilized 

Type Human BDNF specific chicken IgG 
Immunogen 21 -expressed recombinant human BDNF 

Specificity Selected for its ability to recognize rhBDNF. 

Applications See product insert for performance specifications. 



anti-human BDNF 




monoclonal antibody 




Catalog # 


iViAB248 




Size/Price 


500 pg/$280 




Form 


0.2 pm filtered solution in PBS, lyophilized 




Type 


Mouse IgG,, clone #35928.11 


i 


Immunogen 


21-expressed recombinant human BDNF 




Specificity 


Selected for its ability to neutralize the bioactivity 
of rhBDNF. 




Neutralization 


5-15 pg/mLw/ill neutralize 50% of the bioactivity 
due to 2.5 ng/mL of rhBDNF. 




ELISA 


0.5 - 1 pg/mL will detect <12.5 ng/well of rhBDNF. 


Cyiokines 


Western Blot 


1 - 2 pg/mL, with the appropriate secondary 
reagents, will allow visualization of approximately 
300 ng/lane of rhBDNF under both non-reducing 
and reducing conditions. 


Bcl-x 
Bcl-x, 
BDNF 



s For Technical Service Or To Place An Order 

USA & Canada: 800-343-7475 (Tele) UK & Europe: +44 (0)1 235 551 1 00 (Tele) 



www.rnd$ystenis.coni 
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antiCPP32 
polyclonal antibody 

Catalog # AF-605-NA 
Size/Price 100 ijg/$230 

Form Antigen affinity-purified, 0.2 pm filtered solution In 

PBS and NaN3, lyophillzed 
Type CPP32 specific goat IgG 

Immunogen Recombinant human CPP32 zymogen 
Specificity Selected for its ability to react with intact human 

CPP32 and with CPP32 fragments of -20, 18, and 

16 kDa that are produced during apoptosis. 
Western Blot 0.5 pg/mL, with the appropriate secondary 

reagents, is recommended. 
Immuno- 4 pg of antibody per immunoprecipitation of 
precipitation human CPP32 from 1-2x10' cells is 

recommended. 



anti-mouse CRG-2/IP-10 

polyclonal antibody 

Catalog # AF-466-NA 
Size/Price 100 pg/$340 

Form Antigen affinity-purified, 0.2 pm filtered solution in 

PBS, lyophillzed 
Type Mouse CRG-2 specific goat IgG 

immunogen £ co//-expressed recombinant mouse CRG-2 
Specificity Selected for its ability to neutralize the bioactivity 

of rmCRG-2. In direct ELISA and western blot 

applications, this antibody shows <10% 

cross-reactivity with rhlP-10. 
Neutralization 4-12 pg/mL will neutralize 50% of the bioactivity 

due to 200 ng/mL of rmCRG-2. 
ELISA 0.5 - 1 pg/mL will detect <0.16 ng/well of 

rmCRG-2. 

Western Blot 0.1 - 0.2 pg/mL, with the appropriate secondary 
reagents, will allow visualization of approximately 
5 ng/lane of rmCRG-2 under both non-reducing 
and reducing conditions. 

Also Available Biotlnylated 

(Catalog # BAF466, Size 50 pg, Price $365) 



anti-human CTLA-^ 
polyclonal antibody 

Catalog # AF-386-PB 
Size/Price 100 pg/$340 

Form Antigen affinity-purified, 0.2 pm filtered solution in 

PBS, lyophilized 
Type Human CTLA-4 specific goat IgG 

Immunogen 21 -expressed recombinant human CTLA-4, 

extracellular domain 
Specificity Selected for its ability to detect rhCTLA-4 in direct 

ELISA and western blot applications. 
ELISA 0.5 - 1 pg/mL will detect <0.16 ng/well of 

rhCTLA-4. 

Western Blot 0.1 - 0.2 pg/mL, with the appropriate secondary 
reagents, will allow visualization of approximately 
5 ng/lane of rhCTLA-4 under both non-reducing 
and reducing conditions. 

Also Available Biotlnylated 

(Catalog # BAF386, Size 50 pg, Price $365) 



anti-mouse CTLA-^ 


polyclonal antibody A 


Catalog # 


AF476 TY 


Size/Price 


100 pg/$340 i 4 1 


Form 


Antigen affinity-purified, 0.2 pm filtered solution in ■ ' 1 
PBS, lyophilized ■ 1 


Type 


Mouse CTLA-4 specific goat IgG ^L|J 


Immunogen 


NSO-expressed recombinant mouse CTLA-4, 
extracellular domain 


Specificity 


Selected for its ability to recognize rmCTLA-4. 


Applications 


See product insert for performance specifications. Antibodies 
Also Available Biotlnylated cytokines 
(Catalog # BAF476, Size 50 pg, Price $365) Mo'L^cuies 



CPP32 
CRG-2 
CTLA-4 



s For Technical Service Or To Place An Order 

USA & Canada; 800-343-7475 (Tele) UK & Europe: +44 (0)1235 551100 (Tele) 
612-627,^^^^)^rom 107296^ mWmfM^ 



www.rndsYstems.com 
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labeled anti-human CXCR-5 (BLR-l) 
monoclonal antibody 

Catalog # FAB190B FAB190P 

100Tests/$205 100 Tests/$230 

Biotin Phycoerythrin 



Size/Price 
Label 
Form 



1 mL in a HEPES buffered saline containing 
0.5% BSA and 0.1% NaN,. 
Type IVlouselgGjB, clone #51505.111 

Immunogen CXCR-5 transfected NSO mouse myeloma cells 
Specificity Selected for its ability to react by FACS analysis 
with human CXCR-5 transfectants. This antibody 
does not cross-react with CXCR-2, CXCR-3, and 
CXCR-4 transfectants. 
Flow 1 0 tiL, with the appropriate secondary reagents, 

Cytometry can be used to stain 1x10' cells for flow cytometry 
applications. 





anti-human Cytochrome c 

monoclonal antibody 


anti-Cytochrome c 

monoclonal antibody 




Catalog # 


IVIAB898 


Catalog # 


IVIAB899 




Size/Price 


100 pg/$2G0 


Size/Price 


100 pg/$200 




Form 


0.2 pm filtered solution in PBS, lyophilized 


Form 


0.2 pm filtered solution in PBS, lyophilized 




Type 


Mouse lgG„, clone #2B5F8 


Type 


IVIouse lgG„, clone #2.7D5 




Immunogen 


Equine Cytochrome c 


Immunogen 


Pigeon Cytochrome c 




Specificity 


Selected for its ability to recognize human 
Cytochrome c. 


Specificity 


Selected for its ability to recognize human or 
mouse Cytochrome c. 




Applications 


See product insert for performance specifications. 


Applications 


See product insert for performance specifications 
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CXCR-5 
Cytochromg 











anti-Cytochrome c 

monoclonal antibody 
Catalog # IVIAB897 
Size/Price 100 pg/$200 

Form 0.2 pm filtered solution in PBS, lyophilized 

Type Mouse IgGjj, clone # 7H8.2C12 

Immunogen Pigeon Cytochrome c 
Specificity Selected for its ability to recognize human or 

mouse Cytochrome c. 
Applications See product insert for performance specifications. 
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